Adipose tissue engineering based on human preadipocytes combined with gelatin microspheres containing basic fibroblast growth factor.
Gelatin microspheres containing basic fibroblast growth factor (bFGF) were prepared for the controlled release of bFGF. Co-implantation with the gelatin microspheres enabled preadipocytes to induce adipose tissue formation at the implanted site. Preadipocytes isolated from human fat tissue were suspended with the gelatin microspheres containing bFGF and incorporated into a collagen sponge of cell scaffold. Following subcutaneous implantation of the collagen sponge incorporating human preadipocytes, and gelatin microspheres containing 1 microg of bFGF into the back of nude mice, adipose tissue was formed at the implanted site of collagen sponge within 6 weeks postoperatively although the extent depended on the number of preadipocytes transplanted and the bFGF dose. The formation of adipose tissue was significant compared with the implantation of collagen sponge incorporating human preadipocytes and 1 microg of free bFGF. The area of adipose tissue newly formed was increased with the number of preadipocytes transplanted until to 1.0 x 10(5) cells/site and thereafter leveled off. The maximum area was observed at the bFGF dose of 1 microg/site. The area was significantly smaller at the bFGF dose of 0.5 microg/site or larger than 1 microg/site. Immunohistochemical examination indicated that the adipose tissue newly formed was composed of human matured adipocytes. No adipogenesis was observed at the implanted site of collagen sponge incorporating either gelatin microspheres containing bFGF or human preadipocytes and the mixed gelatin microspheres containing bFGF and human preadipocytes. We conclude that combination of gelatin microspheres containing bFGF and preadipocytes with the collagen sponge is essential to achieve tissue engineering of fat tissue.